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(57) ABSTRACT

There is provided a shield connector that allows reliable pre-
vention of a rubber plug from being detached from a housing.
A shield connector has a terminal fitting connected to an end
of an electrical wire, a housing accommodating the terminal
fitting, a shield shell covering the housing, and a rubber plug
attached to an outer circumference of the electrical wire for
waterproofing of the inner space of the housing. The shield
shell includes an electrical-wire insertion hole through which
the electrical wire is passed. The rubber plug includes a pack-
ing and a resin member made in one piece with the packing.
The resin member includes a cylindrical body and a flange
portion protruding from an outer circumferential surface of
the cylindrical body. An end of the cylindrical body is in the
electrical-wire insertion hole, and the flange portion is sand-
wiched by the housing and the electrical-wire insertion hole.

2 Claims, 7 Drawing Sheets
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1
SHIELD CONNECTOR

TECHNICAL FIELD

The present invention relates to a shield connector having
a housing accommodating a terminal fitting and a shield shell
covering the housing.

BACKGROUND ART

FIG. 10 is a cross-sectional view of a state of the art shield
connector (see the patent literature PTL 1). The conventional
shield connector 340 comprises a terminal fitting 303 con-
nected to an end of an electrical wire 330, a housing 311
accommodating the terminal fitting 303, a shield shell 312
covering a housing 311, and a rubber plug 341 attached on an
outer circumferential surface of the electrical wire 330 for
waterproofing of an inner space of the housing 311. The
electrical wire 330 is covered by not-shown cylindrical
braided conductor and thereby electromagnetically shielded.
The braided conductor is electrically connected to the shield
shell 312.

The terminal fitting 303 may be obtained by press working
of a metallic plate. The terminal fitting 303 comprises an
electrical contact 331 adapted to be electrically connected to
a terminal fitting of a mating connector and an electrical wire
connecting portion 334 adapted to be electrically connected
to the electrical wire 330.

The housing 311 includes a housing body 315 made of
insulating resin. The housing body 315 includes a cavity 317
in which the terminal fitting 303, the end of the electrical wire
330 connected to the terminal fitting 303, and the rubber plug
341 attached to the outer circumferential surface of the elec-
trical wire 330.

The shield shell 312 is made of conductive metal. The
shield shell 312 includes abase plate 323 continuing to the
rear end of the housing body 315 and a circular ring portion
322 protruding from an outer edge of the base plate 323. The
base plate 323 includes an electrical-wire insertion hole 327
through which the electrical wire 330 is passed.

The rubber plug 341 comprises a rubber plug body 342
made of rubber and a stiff resin member 343 embedded in the
rubber plug body 342. The resin member 343 includes an
extended portion 344 protruding from an end of the rubber
plug body 342, the end being defined with reference to the
axis of the rubber plug body 342, toward the outside of the
rubber plug body 342. This end of the rubber plug body 34 of
the rubber plug 341 is adapted to be brought into abutment on
an outer edge of the electrical-wire insertion hole 327 in the
shield shell 312 so that the extended portion 344 is positioned
inside of the electrical-wire insertion hole 327.

CITATION LIST
Patent Literature
[PTL 1]
Japanese Patent Application Laid-Open Publication No.
2009-123584
SUMMARY OF INVENTION
Technical Problem

The above-described conventional shield connector 340
has the following drawback. Specifically, the configuration of
the shield connector 340 for protecting the rubber plug 341
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against being inadvertently taken out of the cavity 327 relies
on the abutment of the end of the rubber plug body 342 on the
outer edge of the electrical-wire insertion hole 327 in the
shield shell 312. Meanwhile, since the rubber plug body 342
is an elastically deformable member, abutment of the end of
the rubber plug body 342 on the outer edge of the electrical-
wire insertion hole 327 may be insufficient for the rubber plug
341 to be protected against inadvertent detachment from the
cavity 317.

In view of the above identified drawback, an object of the
present invention is to provide a shield connector that allows
reliable prevention of detachment of the rubber plug from the
housing.

Solution to Problem

In order to attain the above objective, a first aspect of the
invention provides a shield connector comprising: (a) a ter-
minal fitting connected to an end of an electrical wire; (b) a
housing accommodating the terminal fitting; (¢) a shield shell
covering the housing, the shield shell having an electrical-
wire insertion hole through which the electrical wire is
passed; and (d) a rubber plug attached on an outer circumfer-
ence of the electrical wire for waterproofing of the housing.
The rubber plug includes a packing and a resin member made
in one piece with the packing. The resin member includes a
cylindrical body and a flange portion protruding in a flange-
like manner from an outer circumferential surface of the
cylindrical body. An end of the cylindrical body is positioned
in the electrical-wire insertion hole, the end being defined
with reference to an axis of the cylindrical body. The flange
portion is brought into abutment on an outer edge of the
electrical-wire-insertion hole.

In accordance with a second aspect of the invention, in the
context of the first aspect, the resin member further includes
a secondary cylindrical body extending from an other end of
the cylindrical body and having inner and outer diameters
smaller than those of the cylindrical body, the other end being
defined with reference to the axis of the cylindrical body. The
packing comprises (a) an inner cylindrical portion arranged in
the cylindrical body to be in contact with an inner circumfer-
ence of the cylindrical body; (b) an inner circumferential lip
protruding from the inner cylindrical portion and being firmly
attached to an outer circumferential surface of the electrical
wire; (c¢) an outer cylindrical portion arranged on an outer
circumference of the secondary cylindrical body; and (d) an
outer circumferential lip protruding from the outer cylindrical
portion and being firmly attached to an inner surface of the
housing, and a gap is provided between the secondary cylin-
drical body and the inner circumferential lip.

In accordance with a third aspect of the invention, in the
context of the first or second aspect thereof, the flange portion
is sandwiched by the housing and the outer edge of the elec-
trical-wire insertion hole.

Advantageous Effects of Invention

The invention defined in accordance with the first aspect
thereof has the following advantageous effects: Since the end
of the cylindrical body is positioned in the electrical-wire
insertion hole and the flange portion is in abutment on the
outer edge of the electrical-wire insertion hole, it is made
possible to provide a shield connector that can effectively
prevent the rubber plug from detached from the housing.

The invention defined in accordance with the second aspect
thereof has the following advantageous effects: Since there is
the gap between the secondary cylindrical body and the inner
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circumferential lip, it is made possible to prevent the inner
circumferential lip from being pressed against the secondary
cylindrical body in the course of mounting of the electrical
wire and thereby prevent cutting of the inner circumferential
lip.

The invention defined in accordance with the third aspect
thereof has the following advantageous effects: Since the
flange portion is sandwiched between the housing and the
electrical-wire insertion hole, it is made possible to provide a
shield connector that can effectively prevent detachment of
the rubber plug from the housing and prevent displacement of
the rubber plug within the housing.

BRIEF DESCRIPTION OF DRAWINGS

FIG.11s a perspective view of a shield connector according
to one embodiment of the present invention.

FIG. 2 is a cross-sectional view taken along the line A-A in
FIG. 1.

FIG. 3 is a cross-sectional view taken along the line B-B in
FIG. 3.

FIG. 4 is an exploded view of the shield connector illus-
trated in FIG. 1.

FIG. 5 is a perspective view of a rubber plug constituting
the shield connector illustrated in FIG. 1.

FIG. 6 is a perspective view of a resin member constituting
the rubber plug illustrated in FIG. 5.

FIG. 7 is a perspective view of a packing constituting the
rubber plug illustrated in FIG. 5.

FIG. 8 is a perspective view of a variant configuration for
the rubber plug illustrated in FIG. 5.

FIG. 9 is a cross-sectional view taken along the line D-D in
FIG. 8.

FIG. 10 is a cross-sectional view of a conventional shield
connector.

DESCRIPTION OF EMBODIMENTS

The following describes a shield connector according to
one embodiment of the invention with reference to FIGS. 1 to
7.

Referring to FIGS. 1 to 4, there is shown a shield connector
1 comprising: (a) a plurality of terminal fittings 3 each con-
nected to corresponding each of ends of electrical wires 2; (b)
a housing 4 adapted to accommodate therein the terminal
fittings 3; (¢) a shield shell 5 adapted to cover the housing 4,
(d) a plurality of rubber plugs 6 each adapted to be attached to
corresponding each of outer circumferences of the electrical
wires 2 for waterproofing of an inner space of the housing 4;
(e) aring 10 adapted to secure a cylindrical braided conductor
11 to the shield shell 5, the cylindrical braided conductor 11
being adapted to cover the electrical wire 2; and (f) a water-
proof packing 9 adapted to be attached to the housing 4. In
FIG. 3, the terminal fitting 3 and the electrical wire 2 are not
illustrated for simplicity.

The electrical wire 2 is a sheathed electrical wire with a
circular cross section. The electrical wire 2 comprises a core
wire and an insulating sheath covering the core wire. An end
of the electrical wire 2 is stripped of the insulating sheath so
that the core wire is exposed. The stripped end of the electrical
wire 2 has a beveled edge so as not to cause damage to a
later-described inner circumferential lip 71 of the rubber plug
6 in the course of mounting operation of the rubber plug 6.
Also, the electrical wires 2 are covered by the cylindrical
braided conductor 11 and thereby electromagnetically
shielded.
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The terminal fitting 3 may be obtained by press working of
a metallic plate. The terminal fitting 3 comprises (i) an elec-
trical contact 31 adapted to be electrically connected to a
terminal fitting of a mating connector (not shown), and (ii) an
electrical wire connecting portion 32 adapted to be electri-
cally connected to the core wire of the electrical wire 2. The
electrical wire connecting portion 32 includes a base plate 33
continuing to the electrical contact 31, and a pair of press-fit
pieces 34 provided at and extending from both ends width-
wise of the base plate 33. The core wire of the electrical wire
2 is press-fitted to the electrical wire connecting portion 32 by
positioning the core wire on the base plate 33 and caulking the
core wire via the pair of press-fit pieces 34.

The housing 4 is made of insulating synthetic resin. The
housing 4 comprises (i) a housing body 41 having a plurality
of cavities 40 therein and (ii) a flange portion 42 protruding in
a ring-like manner on an outer circumference of the housing
body 41. The terminal fitting 3, the end of the electrical wire
2 connected to the terminal fitting 3, and the rubber plug 6
attached to the outer circumference of the electrical wire 2 are
accommodated together in the cavity 40. Also, a housing of
the not-shown mating connector is brought into fitting
engagement with the end of the housing body 41 which
should appear in the center left portion of FIG. 2. The water-
proof packing 9 is made of an elastically deformable syn-
thetic resin and formed in a shape of a ring. The waterproof
packing 9 is adapted to be mounted in a recessed groove
provided in the flange portion 42.

The shield shell 5 is made of conductive metal. The shield
shell 5 comprises (i) a first cover portion 52 adapted to cover
arear portion of the housing body 41, i.e., the side away from
the mating connector, and (ii) a second cover portion 53
adapted to cover the flange portion 42. The first cover portion
52 includes a plurality of electrical-wire insertion holes 50
through which the electrical wires 2 each drawn out of the
corresponding cavity 40 are passed.

Referring to FIG. 5, the rubber plug 6 comprises (i) a
packing 7 made of'elastically deformable synthetic resin such
as rubber, and (ii) a resin member 8 made of synthetic resin
stiffer and harder-to-be-elastically-deformed than that of the
packing 7. The packing 7 and the resin member 8 may be
made in one piece by insert molding.

Referring to FIG. 6, the resin member 8 includes a cylin-
drical body 80; a pair of flange portions 81 protruding in a
flange-like manner from part of an outer circumferential sur-
face of the cylindrical body 80; and a secondary cylindrical
body 82 extended from the other end of the cylindrical body
80 along the axis of the cylindrical body 80, the secondary
cylindrical body 82 having inner and outer diameters smaller
than those of the cylindrical body 80.

The packing 7 includes (i) an inner cylindrical portion 70
adapted to be arranged in the cylindrical body 80 to be in
contact with its inner circumferential surface, (ii) an inner
circumferential, lip 71 protruding from the inner cylindrical
portion 70 and adapted to be firmly attached to the outer
circumferential surface of the electrical wire (iii) an outer
cylindrical portion 72 adapted to be arranged on the second-
ary cylindrical body 82 to be in contact with its outer circum-
ference, and (iv) an outer circumferential lip 73 protruding
from the outer cylindrical portion 72 and adapted to be firmly
attached to an inner surface of the housing 4, i.e., the surface
where the cavity 40 is provided. Also, the inner circumferen-
tial lip 71 and the outer circumferential lip 73 are formed in a
shape of a circular ring. Further, there are provided two each
of the inner circumferential lips 71 and the outer circumfer-
ential lips 73, respectively.
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Referring to FIG. 3, an end of the cylindrical body 80 of the
rubber plug 6 along the axis thereof is positioned inside of the
electrical-wire insertion hole 50, and the pair of flange por-
tions 81 are in abutment on an outer edge 51 of the electrical-
wire insertion hole 50. The pair of flange portions 81 is
sandwiched by a rear end of the housing body 41, i.e., the end
on the side away from the mating connector, and the outer
edge 51 of the electrical-wire insertion hole 50. Further, the
remaining section other than the axially one end of the cylin-
drical body 80 and the pair of flange portions 81 are posi-
tioned in the cavity 40.

By virtue of the pair of stiff-resin flange portions 81
brought into abutment on the outer edge 51 of the electrical-
wire insertion hole 50, the present invention makes it possible
to effectively prevent the rubber plug 6 from being taken out
of'the cavity 40 of the housing 4. In addition, by virtue of the
pair of flange portion 81 sandwiched between the rear end of
the housing body 41 and the outer edge 51 of the electrical-
wire insertion hole 50, it is made possible to prevent displace-
ment of the rubber plug 6 within the cavity 40 of the housing
4. In this manner, the invention, by virtue of the shield shell 5,
ensures prevention of detachment of the rubber plug 6 from
the housing 4. This means that the invention does not need to
provide a dedicated rubber-plug-detachment-prevention
member, which contributes to reduction in the number of
components.

Further, according to the present invention, the rubber plug
6 is used not only to making the housing 4 waterproof, but
also secure the terminal fitting 3 to the housing 4. In other
words, the shield connector 1 does not need to include a
locking lance in the housing 4 to secure the terminal fitting 3
to the housing, for the rubber plug 6 is attached to the elec-
trical wire 2 connected to the terminal fitting 3 and then the
rubber plug 6 is sandwiched by the housing 4 and the shield
shell 5 to be secured thereto. Accordingly, the rubber plug 6 is
adapted to prevent the terminal fitting 3 from being taken out
of'the cavity 40. In addition, the housing 4 does not include a
locking lance for prevention of detachment of the terminal
fitting 3 therefrom. This configuration facilitates miniaturiza-
tion of the housing 4.

Referring to FIG. 2, the ring 10 is attached to an outer
circumference of the first cover portion 52 of the shield shell
5 such that the end of the braided conductor 11 is sandwiched
by the ring 10 and the first cover portion 52.

The shield connector 1 having the above-described con-
figuration is assembled in the following manner. First, the
waterproof packing 9 is attached to the flange portion 42 of
the housing 4. Next, the electrical wire 2 having the end
stripped of the insulating sheath and having the beveled edge
is inserted into the electrical-wire insertion hole 50 of the
shield shell 5 and passed therethrough, and the electrical wire
2 is inserted into the rubber plug 6. Further, the core wire of
the electrical wire 2 is press-fitted by the electrical wire con-
necting portion 32 of the terminal fitting 3. The terminal
fitting 3, rubber plug 6, and electrical wire 2 are inserted into
the cavity 40 of the housing 4. After that, the shield shell 5 is
attached to the housing 4, the first cover portion 52 of the
shield shell 5 is covered by the end of the braided conductor
11, and the end of the braided conductor 11 is secured by the
ring 10, and thus the shield connector 1 is obtained.

It is also contemplated that the shield connector 1 of the
invent on may include a rubber plug 106 illustrated in FIGS.
8, 9 in place of the above-described rubber plug 6. The same
or like elements as in FIGS. 8 and 9 are indicated by the same
reference sings with detailed description of which is omitted.

The rubber plug 106 includes a packing 107 made of elas-
tically deformable synthetic resin such as rubber, and a resin
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member 8 made of synthetic resin that is stiffer and harder-
to-be-elastically-deformed than that of the packing 107. The
packing 107 and the resin member 8 may be made in one
piece by insert molding.

The packing 107 comprises an inner cylindrical portion 70
adapted to be arranged inside of the cylindrical body 80 to rest
on the inner circumferential surface thereof; inner circumfer-
ential lips 71a, 715 protruding from the inner cylindrical
portion 70 so as to be firmly attached to the outer circumfer-
ential surface of the electrical wire 2; an outer cylindrical
portion 72 arranged on the outer circumferential surface of
the secondary cylindrical body 82; and an outer circumferen-
tial lip 73 protruding from the outer cylindrical portion 72 to
rest on the inner surface of the housing 4. Also, the inner
circumferential lips 71a, 715 and the outer circumferential lip
73 are formed in a shape of a ring. Further, there are provided
two each of the inner circumferential lips 71a, 715 and the
outer circumferential lips 73, respectively.

In addition, referring to FIG. 9, the inner circumferential
lip 715, which is the more adjacent to the secondary cylindri-
cal body 82 of the two inner circumferential lips 71a, 715, is
provided spaced from the secondary cylindrical body 82.
Specifically, there is provided a gap K between the secondary
cylindrical body 82 and the inner circumferential lip 715.
Also, the electrical wire 2 is inserted into the rubber plug 106
along the arrow C.

In this manner, the rubber plug 106 of the invention
includes the gap K between the secondary cylindrical body 82
and the inner circumferential lip 715, and the inner circum-
ferential lip 715 is provided spaced from the secondary cylin-
drical body 82. This configuration makes it possible to protect
the inner circumferential lip 715 against being pressed
against the secondary cylindrical body 82 in the course of
insertion of the electrical wire 2, and thereby prevent cutting
of'the inner circumferential lip 715. Thus, as described in the
foregoing, beveled edge does not need to be provided in the
insulating sheath at the end of the insulating sheath.

Itis appreciated that the embodiments described herein are
representative ones taken out of conceivable embodiments of
the invention, and that the invention is in no way limited to the
illustrated embodiments. Rather, the invention can be imple-
mented with various modifications made thereto within the
range that the spirit of the invention, is deviated from.

REFERENCE SIGNS LIST

1 Shield connector
2 Electrical wire

3 Terminal fitting

4 Housing

5 Shield shell
6,106 Rubber plug
7,107 Packing

8 Resin member

50 Electrical-wire insertion hole
51 Outer edge

80 Cylindrical body
81 Flange portion

The invention claimed is:

1. A shield connector comprising:

(a) a terminal fitting connected to an end of an electrical
wire;

(b) a housing accommodating the terminal fitting;

(c) a shield shell covering the housing, the shield shell
having an electrical-wire insertion hole through which
the electrical wire is passed; and
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(d) a rubber plug attached on an outer circumference of the
electrical wire for waterproofing of the housing, the
rubber plug including a packing and a resin member
made in one piece with the packing, the resin member
including a cylindrical body and a flange portion pro- 5
truding in a flange-like manner from an outer circumfer-
ential surface of the cylindrical body, an end of the
cylindrical body being positioned in the electrical-wire
insertion hole, wherein the end is defined with reference
to an axis of the cylindrical body, and the flange portion 10
abutting on an outer edge of the electrical-wire-insertion
hole,

wherein the flange portion is sandwiched by the housing
and the outer edge of the electrical-wire insertion hole.

2. The shield connector as set forth in claim 1, wherein the 15
resin member further includes a secondary cylindrical body
extending from an other end of the cylindrical body and
having inner and outer diameters smaller than those of the
cylindrical body, the other end being defined with reference to
the axis of the cylindrical body, the packing includes: (a) an 20
inner cylindrical portion arranged in the cylindrical body to
be in contact with an inner circumference of the cylindrical
body; (b) an inner circumferential lip protruding from the
inner cylindrical portion and being firmly attached to an outer
circumferential surface of the electrical wire; (c) an outer 25
cylindrical portion arranged on an outer circumference of the
secondary cylindrical body; and (d) an outer circumferential
lip protruding from the outer cylindrical portion and being
firmly attached to an inner surface of the housing, and a gap is
provided between the secondary cylindrical body and the 30
inner circumferential lip.

#* #* #* #* #*



